State aid and competitiveness of the hard coal mining industry in the European Union
Introduction
The role of the state in the theory of economy may be analyzed and evaluated within the frames of two main research trends that differ in their approach to the effectiveness of influence of the state on real values in economy. Accordingly, in the neoclassical trend that was derived from the classical school, a minimal range of state intervention in the economy is advised-it is reduced to providing law obedience and security, as well as to prevent monopoly (Stankiewicz, 2000, pp. 163-164; Smandek, 1993, pp. 9) . In turn, in Keynesian trend, state intervention is acceptable in the market mechanism, due to its disability and lack of optimality in business and household decisions in a short-term period (Wojtyna, 2000, pp. 70-76; Spychalski, 2002 Spychalski, , pp. 2502 Zieliński, 2008, pp. 20-27) .
In this article, an attempt is made to conduct an effectiveness assessment of state intervention in the industrial restructuring of hard coal mining in the EU. In many contemporary types of research on restructuring efficiency and effectiveness in state-owned sectors, it is emphasised that the restructuring objectives are more often fully achieved in case of private enterprises. State ownership disturbs the process of resources allocation, slows down management initiatives and delays investment decisions, which makes proper functioning impossible in a liberalised and competitive economic environment (Kam et al., 2008, pp. 567-579; Apostolov, 2013, pp. 680-691) . The restructuring process of state-owned enterprises is also disrupted for political reasons of the decisions made (Bhattacharyya, 2007, pp. 317-332; Apostolov, 2011, pp. 124-134) .
In the period analyzed in the article, which encompasses the years 2000-2012, the hard coal mining industry in the EU was systematically subsidised within the frames of EU Council Regulation no. 1407/2002 on 23 July 2002, which pertains to state aid for the coal industry. According to the regulation, retaining domestic energy security justified state aid granting for unprofitable hard coal mines (Olkuski, 2011, pp. 42-45) . However, financial support for the mining industry concerned a wide subject range, which included aid for the closure of unprofitable mines, operating aid, investment aid (Michalak, 2012, pp. 11-22; Michalak, 2012, pp. 267-276) and aid for extraordinary costs that were inherited and connected to sector restructuring (Paszcza & Białas, 2009, pp. 135-156) .
The state aid categories for hard coal mining that are listed above were limited in the decision of the European Commission on state aid to facilitate the closure of uncompetitive coal mines (2010/787/UE). According to the decision, these days state aid may only be granted for:
• The costs of closing unprofitable mines, also including current production losses, provided that the mines will have been finally closed down by 31 December 2018, • extraordinary costs financed until the end of 2026, mostly connected with social costs (pensions and employee benefits for dismissed staff) and technical ones (securing infrastructure of liquidated mines). Consequently, support for initial investment and state aid without time limits were dropped, which hinders the domestic initiatives concerning the improvement of sector's competitiveness (Białas, 2011, pp. 7-28; Gorczyńska & Szwajca, 2012, pp. 23-29 ) .
Methodology of the research
The main purpose of the article and the research that was conducted was to perform the assessment and comparative analysis of the results of the hard coal mining industry in the countries of the EU in which hard coal mining was subsidised by public resources (Anderson, 1995, pp. 485-496; Frondel et al., 2007, pp. 3807-3814) . The author of the article is also searching for an answer to the following research questions:
• Which countries, in the years 2000-2012, granted the highest amounts of state aid to the hard coal mining industry? Has such a move found its reflection in the economic and quality results of the examined industries? • What are the development perspectives of the Polish hard coal mining in the light of the current EU regulations concerning state aid for the industry and in the context of the current economic situation of the Polish mines? Because of two types of threads in the questions above, the research part of the article was divided into two stages. The first stage includes a comparative analysis of state aid granted for the mining industry from public resources. The second stage encompasses the results of measurement and analysis of effectiveness in 24 Polish hard coal mines from 2005-2012, together with the assessment of the perspectives of their further functioning in the structures of two largest state-owned mining enterprises.
The research methodology is of interdisciplinary character and contains the ratios typical for economic analysis and for the assessment of hard coal reserves and quality in the mining industry. The detailed information on the universal and special ratios that were used-constructed for the purpose of the research conducted-is presented in figure 1.
In the research, there are statistical data that come from Eurostat and Euracoal databases, as well as data obtained during the author's research carried out in 24 hard coal mines that belong to the two largest Polish mining enterprises. State aid for the hard coal mining industry in the European Union
The hard coal mining industry in the EU is an industry that is systematically subsidised by state funds, and economic and social-political priorities have been competing with one other for many years in the industry. On the one hand, it is an industry that is characterised by low and decreasing price competitiveness, thus making efficient competitive struggle impossible. On the other hand, it is an industry that provides thousands of jobs in mining regions and/or additionally guarantees energy security (Miller, 2011, pp. 1-51) . The characteristics of the working and potential coal deposits (reserves), together with the number of people employed in the mining industry, in the examined countries of the EU is presented in table 1.
The results from the data included in table 1 indicate that Poland possesses largest deposits of hard coal. Significant but smaller hard coal deposits are also found in Germany and Great Britain. In turn, the largest lignite deposits are localised in Poland, Germany and Hungary. Lignite is a kind of fuel that Germany, Poland and Greece (Kavouridis, 2008 (Kavouridis, , pp. 1257 (Kavouridis, -1272 Roch, 2009, pp. 857-867) have at their disposal to the largest potential extent.
Polish hard coal mining employs 113 thousand people, which is a record value in the listing presented. In Germany, the mining enterprises employ about 34 thousand workers and, in Great Britain (Lorenz, 2009) , almost 6 thousand people. In connection with the above, the greatest social threat would be even a partial liquidation of hard coal mining in Poland within the Upper Silesian Coal Basin (Zieliński, 2013, pp. 137-143) . It is worth mentioning that, in Germany and Great Britain, employment in the hard coal mining industry has been systematically reduced in the last few years, just as in France and Spain (Fernández, 2000, pp. 537-547) , which are the countries that formerly lead the production of hard coal in Europe. Source: European Commission (Scoreboard: data on state aid expenditure, http://ec.europa.eu/competition/state_aid/studies_reports/expenditure.html). Source: own work.
The data from tables 2 and 3 show that the greatest beneficiaries of state aid for hard coal mining were Germany, Spain (Rabanal, 2009, pp. 4373-4378; Zafrilla, 2014, pp. 715-722) After the year 2003, one may also observe the value decrease of total aid for mining in EU in all of the examined countries (figure 3). It was caused by a reduction of aid for major beneficiaries, the completion of the most important restructuring activities and, finally, the tightening the conditions of granting state aid for mining industry in the year 2010, due to a lack of competitiveness improvement of unprofitable hard coal mines despite state support and violation the rules of free-market competition at the same time (Caputa, 2012, pp. 49-71; Szwajca, 2012, pp. 18-20) .
In order to perform a deeper analysis of the range of state aid for the hard coal mining industry and to take into account the differences in the resource and excavation potential of the examined countries, the value of state aid was calculated per ton of the resource mined in the particular country. The results of the calculation are presented in table 4. The objectified values of state aid only partially confirm the previous conclusions concerning its largest beneficiaries; in a relative approach, they were still Spain (from 48 euro/ton to 292 euro/ton) and Germany (from 7 euro/ton to 38 euro/ton). However, Poland, due to the large range of excavation in the examined group, obtained subsidy for one ton in the amount of 0.67 euro to 34 euro. That means that Slovenia had a similar level of state aid from 0.43 euro/ton to 40 euro/ton. It is also worth stressing that France obtained the highest state aid (from 305 euro/ton to 1170 euro/ton) from 2000-2004; however, these were the means fully allocated for the total liquidation of hard coal mining in this country.
Qualitative and economic effects of state aid for hard coal mining in the European Union
Knowing the scope of state aid for hard coal mining in the examined EU countries, it is worth looking into the quality and economic results attained in this business within the last five years. This is because both qualitative and economic parameters enable the analysis of competitiveness of the examined industry in the particular countries. The basic coal quality assessment parameters are consecutively presented in table 5. The first is the lower heating value, the so-called calorific value. This is the heat of combustion reduced by the heat of vaporization of the water formed during coal combustion, as well as created by the hydrogen contained in coal. The calorific value measurement unit is kJ/kg or MJ/kg (kilojoules or megajoules per kilogram). A higher coal heating value indicates greater usefulness and effectiveness as an energy resource.
The next important quality assessment parameter for coal as an energy resource is the sulfur content in coal, which fluctuates from a few tenths of a percent to 4%. The higher the sulfur content, the worse the coal quality. In the EU, in which great importance is currently attached to the clean production of electricity, this parameter is particularly important, due to the continuous tightening of emission restrictions concerning, among others, sulfur compounds.
Ash content, the next coal quality parameter, is perceived similarly. Ash content constitutes ash residue after the roasting of coal. It enables the determination of the coal purity category. There are 5 basic categories:
high-purity coal with an ash content of less than 10%, medium-purity coal with an ash content from 10 to 20%, low-purity coal with an ash content from 20 to 30%, very low-purity coal with an ash content from 30 to 50%, coal slate with an ash content from 50 to 80%.
The coal of the highest quality is characterised by the lowest ash content.
According to the data presented in table 5, lignite mined in the Czech Republic, Bulgaria and Germany is specific for the highest calorific value. In the case of hard coal, the highest heating value is presented by coal mined in the Czech Republic, Germany and Great Britain. The average calorific value of hard coal in Spain, one of the leading beneficiaries of state aid, is very low, at just 18 231 kJ. Poland, with heating value ranging from 21 000 kJ to 28 000 kJ, is located in the middle of the ranking; nevertheless, it should be noted that, in a situation of dropping coal prices on the European market as well as rising expectations in terms of raw materials' quality in the power industry, the average level of calorific value at a high price does not guarantee demand for Polish mining production.
On the other hand, lignite with the lowest sulfur content is mined in Greece, Poland and Slovenia. In the case of hard coal, Czech, British and Polish coal has the lowest sulfur content. The worst quality parameters in terms of sulfur content are characterised by Bulgarian, Romanian and German coal.
In terms of ash content in lignite, the best results are achieved by Poland, Slovenia and Bulgaria (Papagiannis et al., 2014, pp. 414-424) . In the case of hard coal, the lowest ash content is contained in Czech, British and German coal. Polish hard coal has average ash content which, in combination with average sulfur content and calorific value, definitely does not favor the competitiveness of the Polish raw materials on the European market .
Summing up the assessment results of the quality of lignite, it should be stated that the best quality parameters are presented by Czech and Slovenian lignite. On the other hand, the best-quality hard coal is mined in the Czech Republic, Great Britain and Germany. Among these countries, substantial state aid has been transferred to the German, British and Slovenian mining industry. Czech mining has not been subsidised in such a wide range, and yet it achieves very good quality parameters. In table 6, there are parameters characterizing the economic results of hard coal mining in the examined countries. Firstly, in terms of value added, the best results were achieved by the Czech Republic and Great Britain, where the average value added from 2008-2012 exceeded almost seventyfold and sixtyfold respectively the value of state aid transferred to hard coal mining from 2000 to 2012. Good results in this area were also achieved by Greece and Bulgaria. Poland, with an outcome at the level of 80%, is placed in the final section of the ranking.
On the other hand, the best ratio of value added to wages is achieved by Great Britain, Romania and Hungary. The last two of these countries owe their high productivity index value above all to low wages.
The highest personnel costs were present in British, German and French coal mining. In this category, Poland comes 7 th ; however, the Czech Republic, Hungary, Romania, Slovakia and Bulgaria follow behind. Therefore, it may be concluded that, compared with countries with a similar level of economic development, personnel costs in the Polish coal mining industry are relatively high (higher costs were observed only in Slovenian mining).
The highest gross operating rate was achieved by coal mining in Great Britain, Slovakia and Romania. Poland is in fourth place. However, it is worth emphasising that Poland's high position in this ranking results from, periodically, very good performance of the industry achieved in the years of prosperity (2009) (2010) , as well as including brown coal mining in the statistics.
To sum up, the best values of economic parameters in the examined period were achieved by the British, Czech and Slovak hard coal mining industry. Effectiveness of Polish hard coal mines in the light of the current EU legislations concerning state aid
As was mentioned at the beginning of this document, since 2010 state aid may be granted to the mining industry mostly for the liquidation of permanently ineffective hard coal mines. In order to relate the aforementioned legislations to the current situation of the two largest stateowned mining enterprises, table 7 presents the gross margin on sales in 24 hard coal mines that belong to these enterprises.
According to data included in table 7, 10 out of 24 examined mines may be considered to be permanently ineffective since, during the eight-year research period, they achieved a positive gross rate for two years at the most. That means they were able to cover production costs by sales revenues then. Two out of those 10 mines had never been profitable.
It is worth emphasising that, since 2010, profitability of all the examined mines has been systematically deteriorating. In 2012, only 7 out of 20 existing mines were performing effectively, whereas in 2009 there were 12 such units. The main reason for this crisis in the Polish hard coal mining from 2012-2013 was the uncontrolled increase of unit production costs which was not accompanied by the increase of production efficiency, either in terms of quality or quantity. The cost increase was driven by an improvement of the economy in 2009-2010 and by price increases of hard coal on the global markets. A periodical improvement of financial results of the examined enterprises escalated the pay demands of trade unions, which translated into economically unjustified pay and production costs increases. Therefore, when hard coal prices decreased, the Polish hard coal mining industry was not able to comply with price and quality requirements of the leading electricity producers. Cheaper, imported coal appeared on the market (Caputa, 2008, pp. 165-177) , which caused problems with sales and financial liquidity (Michalak, 2013, pp. 331-346) . These days the examined mining enterprises are seriously threatened with bankruptcy . Source: own work based on the internal data of the mines.
Conclusions
In the first part of the summary, there is a reference to the first research problem discussed in this article, which is formed by the following question: Which countries, from 2000-2012, granted the highest amounts of state aid to the hard coal mining industry and has this found its reflection in the economic and quality results of the examined industries? From an absolute perspective, the greatest state aid was received by Germany, Spain and Poland. From a relative perspective-that is, after calculating state aid per ton of resource mined-the largest beneficiaries of state aid remained Germany and Spain, which were joined by Slovenia, with its small output but also relatively high state aid. Because of the biggest output, Poland was listed in the latter part of this ranking.
In the examined countries, the best results in terms of quality of the extracted resources were obtained by: the Czech Republic, Great Britain, Germany and Slovenia. Among these countries, only Germany and Slovenia were in the group of the three biggest beneficiaries of state aid (in relative terms).
On the other hand, taking into account the economic criteria, the best values of economic parameters in the examined period were attained by the British, Czech and Slovak hard coal mining industry. Three main beneficiaries of state aid were not present among the listed countries. Consequently, it may be stated that the intensity of state aid did not have the desired results reflected in the quality or economic effects of the three largest recipients of state aid in the hard coal mining in the European Union.
According to above it could be concluded that state interference in the economy has been largely ineffective and insufficient. The main beneficiaries have not improved their competitiveness and financial results. There are also such countries as Czech and Slovakia that in spite of much less amounts of state aid have managed to reach efficiency in free market conditions.
It is also worth noting that Polish hard coal mining is characterised by average quality and economic parameters which, in a situation of influx of cheaper and better imported coal, may become a serious threat to the existence of the entire industry. This is confirmed by the results of the effectiveness assessment of the Polish coal mines, which provides an answer to the second stated research question: What are the development perspectives of Polish hard coal mining in light of the current EU regulations concerning state aid for the industry and in the context of their current economic situation? Thus, 10 out of the 24 examined mines are mines which may be regarded as permanently unprofitable because in the eight-year research period, they only achieved a positive gross margin in two years; that is, they were able to cover the production costs by sales revenues. Two out of these 10 coal mines had never been profitable. It is also worth emphasising that, since 2010, the profitability of all of the examined coal mines has consistently deteriorated. In 2012, only 7 out of the 20 existing units worked efficiently, while in 2009, there were 12 such units.
Therefore, taking into account the EU ban on providing state aid to mining enterprises for initial investments, as well as limiting the scope of state aid to cover the costs of the liquidation of unprofitable mines or continuation of the started restructuring activities, it should be concluded that the examined mining enterprises will be forced to close down a dozen or so of the hard coal mines functioning in their structures. These enterprises, despite the considerable public financial support, have failed to improve their competitive position and even partially regain their permanent profitability. State aid granted to Polish hard coal mining in the analyzed period ultimately turned out to be discouraging, ineffective and inefficient.
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